People on maintenance haemodialysis (MHD) are at risk of developing malnutrition, which is defined as the consequence of insufficient food intake or a suboptimal quality diet. The kidney and the liver play a central role in protein metabolism. The major aim of the study was to evaluate, for the first time in Romania, the impact of intensive dietary counseling and personalised diets on serum albumin (SA) and others nutritional parameters, but also the relationship between albumin level, inflammation and nutritional status in a cohort of haemodialysis patients which associate or not chronic liver disease (CLD). We prospectively analysed the inflammatory status and malnutrition in 162 HD patients, mean age 56±13 years, from a single dialysis centre. At baseline we evaluated: a. calorie-protein intake using patient's diet history with the help of 72 hrs recall method;b. nutritional status by anthropometric measures-post dialysis body weight (BW), body mass index (BMI), TSF (tricipital skinfold), MAC (mid-arm circumference), MAMC (mid-arm muscle circumference);c. modified subjective global assessment score (mSGA);d. biochemical tests: pre-dialysis serum albumin, serum creatinine, alkaline reserve, Kt/V and Protein C Reactive (CRP). The patients were followed-up for 6 months.
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Albumin is a negatively charged, water-soluble protein (molecular weight 65 kD) that is synthesized in the liver. Serum albumin (SA) levels are determined by rates of hepatic synthesis and secretion and the two most influential factors regulating hepatic albumin synthesis are nutritional intake -specifically protein consumption -and illness [1] . It is a widely used biomarker of nutritional status in patients with chronic kidney disease [2] , but its usefulness is still debated.
Routine monitoring of nutritional status is important in end stage renal disease (ESRD) patients. Protein energy wasting syndrome (PEW) is a common complication and an important predictive factor for morbidity and mortality in chronic dialysis patients [3] . Patients in MHD require proper, intensive and sufûcient instruction, as well as repeated reinforcement to deal with the complex renal diet [4] . The main goals of nutritional counseling should be helping patients manage their own diet in the correct way and help them feel in control [5] . There are some retrospective studies which indicate that improving protein energy status by nutritional interventions, dietary counselling and oral nutrition are the first steps in the management of these patients and can improve their outcomes, although this has not been tested in large scale, prospective and clinical trials [6, 7] . In Romania, the nutritional status in MHD patients has been a subject rarely approached.
The aim of the present project was to analyse for the first time in Romania the impact of intensive dietary counselling and personalised diets on nutritional biochemical markers (serum albumin and creatinine level), protein-calorie intake, anthropometr y *email: luciananitoi@yahoo.com measurements and mSGA score in ESRD patients with/ without CLD. Secondly we wanted to study the relationship between serum albumin, inflammatory (serum CRP) and other nutritional markers (protein intake, anthropometry measurements and mSGA score).
Experimental part Material and methods Study design and patients characteristics
This was a unicenter longitudinal intervention study with 6 months of follow-up, that comprised 162 hemodynamic stable patients on hemodialysis treatment for at least 3 months recruited from B BRAUN Avitum Hemodilysis Unit, Botosani, Romania, between september 2015-march 2016. Study group were selected from 270 MHD patients according to the following exclusion criteria: age below 18 years, hospitalization or acute illness in the preceding 3 months, psychiatric disorders (like mental retard or dementia). Participants gave informed consent before enrolling in the study. The study was approved by the ethical committee. All patients received a four hours/session, three times/ week. Patients were divided into 4 groups depending on the level of SA and the presence or absence of CLD (the characteristics of the study sample are summarized in table 1).
Nutritional assessment
Nutritional status was evaluated by using standard methods like dietary calorie and protein intake (patient's diet history with the help of 72 h recall method), biochemical markers and anthropometric measurements (AM). Biochemical parameters included serum albumin and creatinine, CRP, Kt/v and alkaline reserve. AM included dry weight (DW), body mass index (BMI), subcutaneous fat-tricipital skinfold (TSF-a skinfold caliper measurement, result is correlated with total body fat), mid-arm circumference (MAC), mid-arm muscle circumference (MAMC, an indicator of skeletal muscle mass and it is calculated by a specific formula MAMC= MAC-(3.14 x TSF) 2 ) and mSGA. All were measured at initial stage, followed by their reevaluation after six months.
mSGA relied on seven components-weight change, dietary intake, gastrointestinal symptoms, functional capacity, comorbidity, subcutaneous fat, and signs of muscle wasting. Each component was given a score from 1 (normal) to 5 (severe). Thus, the MS (malnutrition score), sum of all components, ranged from 7 (normal) to 35 (severely malnourished). Patients were categorized into three groups: mild malnutrition (score of >7<21), moderate malnutrition (score of ≥ 21<35), and severe malnutrition (35) [8] .
Groups of patients I and III had received intensive nutritional counselling and personalised diets, groups II and IV were the control groups.
Statistical analysis
The analysis was made with SPSS 18.0. P-values <0.05 are considered statistically significant. Continuous variables are expressed as mean ± standard deviation and the statistical significance of mean differences is compared using ANOVA and t student-test across cohorts as appropriate. Pearson's correlation is used to assess the magnitude and direction of association between SA and protein-energy intake, anthropometric measurements, inflammation, and MS.
Results and discussions Baseline characteristics
From 162 patients 53.7% were men, the mean age was 56.32 ± 13.45 years and mean BMI was 24.64±4.85 kg/m 2 . 5.5% were underweight (BMI < 18.5 kg/m 2 ), 50.7% had a BMI between 18.5 and 24.9 kg/m 2 , the prevalence of overweighed patients was 25.9% (BMI 25.0-29.9 kg/m 2 ) and 17.9% were obese (BMI > 30.0 kg/m 2 ). Patients had received renal replacement treatment (HD) for a mean duration of 5.6 ± 5.1 years.
85.2% from all study patients recorded signs of mild PWS and 14, 8% of moderate PWS. 22.6% from group I and 20.9% from group III showed signs of moderate malnutrition. No patient experienced any signs of severe malnutrition. mSGA recorded better scores in men (p=0.025), in patients aged below 60 years ( p=0.001) and it was significantly and inversely correlated with the educational level (p=0.012)(table 2). On the other hand a study by Yang et al. (2007) reveled that there were no statistically significant differences in age, height, weight, gender distribution, causes of hemodialysis, duration of hemodialysis, between the well-nourished group and the malnourished group [9] . Statistically significant differences between the hypoalbuminemic patients (I and III) and control groups (II and IV) regarding calorie-protein intake, AM, MS, inflammation, acidosis and biochemical nutritional markers were summarized in table 3. Table 4 shows statistically significant correlation for the whole study sample between SA, inflammation and various biochemical nutritional markers.
Nutritional guidelines suggest daily energy intake higher than 30-35 Kcal/Kg ideal b.w. (body weight) and daily protein intake higher than 1.1-1.2 g/Kg ideal b.w [10] . At baseline in our study sample the lowest mean value of calorie intake was noted in group I, significantly lower than that recorded in group II (p = 0.003). The highest mean value has been found in group IV but without significant differences comparatively to group III (p = 0.152). Protein intake recorded better mean values in control groups II and IV (1.16 g/kg/d; respectively 1.22 g/kg/d) than groups I and III (0.79 g/kg/d; respectively 0.88 g/kg/d). It is possible that hypoalbuminemic patients registrated lower calorie-protein intake than the control groups probably in the context of poor financial resources, low educational level, absence of family support, physical activity, geographical, cultural or traditional factors. Regarding the anthropometric measurements BMI, TSF, MAC and MAMC revealed no significant statistical differences between hypoalbuminemic groups (-/+CLD) versus control groups. SA (g/dL) recorded a mean value of 3.92±0.33, with significant statistical differences between groups I and II (p=0.001), respectively groups III and IV (p=0,001). This biological nutritional marker seems to be in a strong indirect correlation to mSGA in all four groups (group I r = -0.614, p=0.001; group II r = -0.531, p=0.001; group III r = -0.424, p=0.005; respectively group IV r =-0.679, p=0.002), which indicates the lower the albumin, the more severe the malnutrition score. There are studies in HD patients that have demonstrated a potential relationship between malnutrition and hypoalbuminemia, both depending on poor nutrition but also on microinflammatory state [11, 12] . Indeed it was reported that a majority of uremic patients undergoing hemodialysis suffer from nutritional disorders [13] . Our ûndings suggest positively correlation between SA and protein intake in all the samples (group I r= +0.39, p=0.002; group II r= +0.307, p=0.05; group III r= +0.669, p=0.001; group IV r= +0.319, p=0.042). In only 21.4% from study patients was found a similar trend between SA and MAC (r= +0.214; p=0.006) and in 23.3% with MAMC (r= +0.233; p=0.003). Relationship between MAC and SA was statistically significant only in groupI I (r = +0.280; p=0.028).
Serum CRP registrated a significant statistically difference between groups I and II (7.37 vs 5.84 mg/dL; p=0.05). Surprisingly despite to literature data, the forth group which is one of the control group with a SA corresponding to nutritional guideline, registrated a CRP level higher than the third group (6.58 vs 2.74 mg/dl; p=0033). It is thought that serum CRP may be a powerful determinant for anorexia, hypoalbuminemia and the diagnosis of malnutrition in renal failure patients since increased serum CRP inhibits the SA generation in hemodialysis patients [10] . Compatible with some studies and in contrast to other studies, the association serum CRP levels with serum albumin and other nutritional factors (mSGA) in this study was insignificant, suggesting that CRP is a poor predictor of malnutrition in dialysis patients. There also is evidence that acidosis contributes to the low level of SA in dialysis patients [14] . Being common in kidney failure it's stimulating and accelerating the degradation of protein, especially muscle protein. Mean value of alkaline reserve (mmol/L) was 23.18±2.68 with no statistical differences between the hypoalbuminemic and control groups. Our present study showed no correlation between SA and alkaline reserve.
Creatinine kinetics have also been advocated as a method to assess nutritional status. Our findings showed the lowest mean value in group I and the highest in group II (p=0.002), without significant differrences between the last two groups (p=0.187). On the one hand a higher serum creatinine it is thought to estimate the muscular mass, but on the other hand it seems to be corellated with an inadequate hemodialysis session. Kt/V as a marker of dialysis adequacy registrated in our study a mean value of 1.48±0.22 which means that it has been reached a good level of the eficiency of hemodialysis session (cut-off Kt/V >1.2). No statistical differences was recorded between the samples and only in group III was found a direct correlation between SA and Kt/V.
The six months follow-up of our study showed after intensive dietary counseling a statistically significant improvement of SA reaching the level recommended by nutritional guidelines in both groups (I and III). Albumin syntesis increases in response to protein-calorie intake and decreases in response to inflammation, whereas the albumin fraction catabolic rate increases in the presence of inflammation but is suppressed in the presence of malnutrition [15] . This trend of serum albumin followed the increased in energy and protein intake in the same groups ( group I-27.81 vs 29.45 Kcal/ kg/d; p=0.001, respectively 0.79 vs 1.17 g/kg/d; p=0.001; group III-30.16 vs 31.46 Kcal/kg/d; p=0.004, respectively 0.89 vs 1.16 g/kg/d; p=0.001). Accompanying these changes were the increases in anthropometric measurements (BMI, MAC, MAMC). mSGA also recorded better scores in the hypoalbuminemic groups after six months of intensive dietary counseling (group .001). Despite to the results obtained above creatinine as a marker of muscular mass registered a decrease in serum level although Kt/V kept a linear aspect of the dialysis adequacy. Also alkaline reserve recorded a decrease of the mean values comparatively to baseline, an event that can be somehow probably attributed to increase in protein intake. Although control groups did not benefit from an intensive dietary counseling, similar data to those recorded at baseline regarding SA, AM (TSF, MAC, MAMC) and mSGA were found after six months of folowup.
Conclusions
There is a paucity of data on the assessment of nutritional status in patients with ESRD with CLD in Romania. Our study suggests that intensive dietary intervention contributes to the improvement of important nutritional parameters in patients receiving MHD treatment with or without CLD. CLD appears to be an independent factor without being an obstacle in the process of correcting nutritional status in the presence of rigorous dietary counseling, marking that nutritional approach in these patients should be based on a careful, adequate dietary intake and proper nutritional support. The limitations of our study included the small sample size and the recruitment of the patients from a single dialysis center.
